Implication of arginyl residues in mRNA binding to ribosomes.
Modification of Escherichia coli robosomes with phenylglyoxal and butanedione, protein reagents specific for arginyl residues, inactivates polypeptide polymerization, assayed as poly(U)-dependent polyphenylalanine synthesis, and the binding of poly(U). Inactivation is produced by modification of the 30-S subunit. Both the RNA and the protein moieties of 30-S subunits are modified by phenylglyoxal, and modification of either of them is accompanied by inactivation of polypeptide synthesis. Modification of only the split proteins released from 30-S subunits by prolonged dialysis against a low-ionic-strength buffer, which contain mainly protein S1, produces inhibition of poly(U) binding and inactivation of polypeptide synthesis. Amino acid analysis of the modified split proteins showed a significant modifications of arginyl residues. These results indicate that the arginyl residues of a few 30-S proteins might be important in the interaction between mRNA and the 30-S subunit, which agrees with the general role assigned to the arginyl residues of proteins as the positively charged recognition site for anionic ligands.